Context-Children from low-income and racial or ethnic minority populations in the U.S. are less likely to have a conventional source of medical care and more likely to develop chronic health problems than are more-affluent and non-Hispanic white children. They are more often chronically stressed, tired, and hungry, and more likely to have impaired vision and hearing-obstacles to lifetime educational achievement and predictors of adult morbidity and premature mortality. If school-based health centers (SBHCs) can overcome educational obstacles and increase receipt of needed medical services in disadvantaged populations, they can advance health equity.
• Student participation requires parental consent, and services provided for individual students are sometimes limited for specific types of care, such as reproductive or mental health.
•
Services may be provided to school staff, student family members, and others within the surrounding community.
• Services are often provided by a medical center or provider independent of the school system, such as a federally qualified health center or academic institution.
In 1986, there were only 61 documented SBHCs. 34 By 2013, the School Based Health Alliance ("Alliance," www.sbh4all.org/) used a census to estimate that there were 2,300 SBHCs (1.8% of public and private schools in the U.S.). CDC's Division of Adolescent and School Health estimates a prevalence of 6.4% of SBHCs in 2006, from a representative sample of U.S. public and private schools. 35 Estimates from the Alliance may be low because their census may be incomplete; Division of Adolescent and School Health estimates may be high because some respondents might have misinterpreted survey questions.
According to the most recent Alliance survey, 29.2% of SBHCs provide "primary care only," whereas 33.4% also provide mental health services and 37.4% offer additional services. 36 Most SBHCs report providing comprehensive health assessments (96.6%); treatment of acute illness (96.1%); prescriptions (96.0%); asthma treatment (94.6%); and screening for vision, hearing, and scoliosis (92.7%). 36 Most SBHCs provide primary prevention services such as immunizations; counseling for healthful eating/active living/ weight management (90.1%); pregnancy testing (81.2%); substance abuse (53.2%); violence prevention (92.5%); dropout prevention (59.1%); oral health education (77%); and dental screenings (64.8%). 36 Most SBHCs are open beyond school hours and have prearranged source(s) of after-hours care (70.6%). 36 Previous reviews have found limited evidence of SBHC effectiveness in improving healthcare utilization and academic outcomes. 19, [37] [38] [39] [40] [41] Two reviews 19, 38 considered only academic outcomes, two 37, 41 considered only reproductive outcomes, and two 39, 40 considered only access and utilization. This Community Guide report provides the first quantitative, systematic review on the effectiveness of SBHCs, examining a wide array of educational and health-related outcomes and effect modifiers. A separate Community Guide report on the economic efficiency of SBHCs appears elsewhere in this issue. 42 Information about the Community Guide is available in Appendix A (available online).
The primary research question for this review was as follows:
• How effective are SBHCs in improving educational and health outcomes of disadvantaged students?
Secondary research questions were as follows:
• Is intervention effectiveness affected by ○ extent of services (mental health, dental, social services) in addition to primary care? 
Evidence Acquisition

Conceptual Approach and Analytic Framework
It is hypothesized that SBHCs improve educational and health outcomes through several pathways ( Figure 1 ). Specifically, increased access to and satisfaction with health-related services are expected to increase receipt of recommended services a that lead to early detection and treatment or prevention of disease. Increases are expected in school achievement and the proportion of students with a usual place of care, along with reductions in illness, injury, and healthcare overuse (e.g., use of emergency departments [EDs] for nonurgent care). When SBHCs offer health education and counseling, reductions in risk behavior are also expected. Overall, SBHCs are expected to improve the health prospects of low-income and racial and ethnic minority students.
Search for Evidence
Eight databases were searched from first available dates to July 2014. Full details of the search strategy are in Appendix B (available online).
Inclusion Criteria
To qualify for inclusion in this review, a study had to • evaluate the relative effectiveness of exposure to (or use of) the services of an SBHC versus a comparison condition that did not include exposure to (or use of) such services;
• report at least one school achievement or health-related outcome;
• evaluate an SBHC that served school-aged children (pre-Kindergarten through Grade 12);
• be published in English; and
• be conducted in a high-income nation. 43 Four outcomes were excluded because they lacked a plausible or clear mechanism of impact:
• asthma prevalence;
• utilization of services not recommended by an authoritative agency such as the U.S. Preventive Services Task Force;
• non-urgent ED utilization; and
• school attendance.
Although asthmatic events among asthma patients would be subject to reduction by access to SBHCs, the underlying prevalence of asthma would unlikely be affected by SBHCs. Although school attendance would be expected to increase because of SBHC-related reductions in illness, parents sometimes send sick children to school because of treatments available in SBHCs-thus increasing attendance because of sickness; further, sick children may be sent home because of increased SBHC-associated diagnoses, thus decreasing attendance.
The improvement of health equity would have been reported if assessed in included studies. In addition, it is assumed that if SBHCs are effective in improving health outcomes and are targeted to low-income and minority communities, SBHCs are effective in improving health equity.
Assessing and Summarizing the Body of Evidence of Effectiveness
Study abstraction and quality assessment-Two reviewers independently evaluated each study included in the review. Disagreements between reviewers were resolved by consensus. Information on study methods, results, and interpretation was abstracted following standard Community Guide criteria. 44 Using Community Guide methods, 44, 45 each study was assessed for threats to internal and external validity-including inadequate descriptions of the intervention, population, sampling frame, and inclusion/exclusion criteria; inadequate measurement of exposure or outcome; inappropriate analytic methods; high attrition; and failure to control for confounding. Study quality of execution was characterized as good (one or fewer threats to validity); fair (two to four threats); or limited (five or more threats). Studies of limited quality of execution were excluded from analysis.
Statistical analysis and synthesis of results-Effect estimates were calculated for each study using relative percent or absolute percentage point change or difference in review outcomes. Absolute percentage point change or difference was used only for preventive screening or counseling and immunization. These outcomes generally have low baseline values, and small changes in the outcome could produce a large relative change or difference. With outcome measures that were sufficiently homogenous, effect estimates from individual studies were pooled to calculate an overall median as the summary measure. When at least five independent effect estimates were available, interquartile intervals (IQIs) were calculated to provide a measure of variation; otherwise, tables indicate the range of estimates. A meta-analysis was not conducted because of the heterogeneity of study designs and the small number of studies per outcome.
Whereas some studies aggregated effect estimates from multiple study sites or school grades, many studies reported multiple effect estimates per outcome (e.g., by SBHC site, grade level). To give each study equal statistical weight, medians were calculated for studies with multiple effect estimates.
Review studies were categorized into two types based on differences in SBHC exposure for the intervention and comparison groups:
• studies of the effects of SBHCs on entire student bodies (whole-school effects) assessed effects on all students in SBHC schools (including SBHC users and non-users) compared with all students in non-SBHC schools, or effects in school populations post-SBHC implementation compared with pre-SBHC implementation; and
• studies of the effects of SBHCs on SBHC users only (SBHC user-only effects) compared with SBHC non-users in schools with SBHCs or community care clinics.
When studies included both whole-school and SBHC user-only effect estimates, the former estimates were used in calculating a summary effect measure (i.e., median) because these estimates indicate schoolwide SBHC effects. Overall medians presented in this article combine whole-school and SBHC user-only effects.
Most studies that conducted longitudinal analyses did not collect baseline data before the study SBHC had been established. For studies in which the earliest data were collected within 6 months of SBHC opening and study outcomes required >6 months to manifest (e.g., birth, health status, educational outcomes), study baselines were treated as approximations of true baseline data, and the studies were considered longitudinal. Conversely, for studies in which the earliest data were collected >6 months after SBHC opening and study outcomes could be achieved within 6 months (e.g., vaccination or contraceptive uptake), the study baselines were not treated as approximations of true baselines and the studies were considered cross-sectional.
When relevant data were available, stratified analyses were conducted to investigate secondary research questions. A sensitivity analysis was conducted to determine whether studies with better design and execution-the strongest evidence available-were consistent with the overall body of evidence. Analyses were performed in 2014-2015.
Evidence Synthesis Descriptive Results and Applicability of Findings
The literature search identified 50 studies in 52 papers that met the inclusion criteria ; four 50,63,64,80 of these were excluded from analysis because of quality of execution limitations ( Figure 2 ). Six studies 46, 70, 78, 90, 93, 94 reported that a median of 59% (IQI=43%, 88%) of students in schools with SBHCs enrolled in the clinics (although not all enrollees used the clinics). Five studies 46, 70, 76, 78, 90 reported that a median of 69% (IQI=61%, 82%) of students who enrolled in SBHCs received services. Across 15 studies, 54 
Author Manuscript
Author Manuscript
Author Manuscript studies 49, 51, 68, 76, 79, 91, 92 65, 68, 90, 91, 96 were conducted in study populations with less than half low-income participants.
School-Based Health Center Effects on Educational and Health-Related Outcomes
Substantial educational benefits associated with SBHCs included reductions in rates of school suspension or high school non-completion, and increases in grade point averages and grade promotion ( Table 1 ; Appendix Figure 1 , available online). Healthcare utilization also improved, including substantial increases in recommended immunizations and other preventive services, and a small increase in the proportion of students who reported a regular source of health care. There were benefits to students with asthma, including reductions in symptoms and incidents. Effects on self-reported health and mental health status were small; however, the presence of SBHCs was associated with substantial reductions in ED visits and hospital utilization for all conditions. Associations between SBHC exposure and risk behaviors were mixed, with apparent increases in cigarette smoking but reductions in consumption of alcohol and other substances. Regarding sexual and reproductive behaviors associated with SBHCs, contraceptive use among females increased, childbirth decreased, and prenatal care improved (Table 1) .
Additional Analyses
Range of offered services-Schools with SBHCs that offered four services experienced the greatest reduction in total ED utilization (median reduction of 25.1%; IQI= −34.1%, −12.5%; seven studies 51, 58, 61, 65, 66, 84, 86 ) compared with those that offered three or fewer services (median increase of 4.5%; range, −39.8% to 37.8%; six studies in seven papers 46, 62, 70, 72, 73, 76, 95 ) ( Figure 3 ).
Hours of availability-SBHCs accessible outside of regular school hours were associated with greater reductions in total ED utilization and hospitalizations (median reduction of 37.0%; range, −75% to −15.5%; four studies 46, 65, 66, 84 ) than SBHCs accessible only during regular school hours (median reduction of 5.2%; range, −47.9% to 37.8%; four studies 61, 72, 73, 93 ) (Appendix Figure 15 , available online). One study 52 reported improved contraceptive use associated with increased hours of SBHC availability.
no effect observed for pregnancy outcomes. Two studies 87, 97 investigated this question with internal comparisons, and both found onsite access to contraceptives associated with increased contraceptive uptake and reduced pregnancy rates.
Whole-school versus school-based health center user-only effects-Analysis
of the whole-school effects versus effects for SBHC users only indicated no clear pattern of differences (results not shown).
Sensitivity analyses-Overall, findings on 26 outcomes were reported, of which 16 findings were based on bodies of evidence including at least one study of greatest design suitability 51, [59] [60] [61] 68, 69, 73, 76, 79, 81, 82, [90] [91] [92] ; findings for the studies of greatest design suitability were consistent with the overall body of evidence for 13 outcomes and inconsistent for three outcomes (i.e., non-asthma related ED use, contraception use, and sexual activity). Nine of the greatest design suitability studies 51, [59] [60] [61] 69, 81, 82, 90, 91 were also of good quality of execution; all were consistent with the overall body of evidence.
Data were not adequate to distinguish between the effects of SBHC service proximity and the effects of SBHC service costs. Descriptions of program contents were often incomplete in available studies; in addition, there were likely associations between program focus and the assessment and reporting of targeted outcomes, thus biasing the evaluation of the association between program focus and program outcomes.
Discussion
Summary of Findings
This review found that SBHCs are effective in improving an array of educational and healthrelated outcomes. Increased effectiveness was associated with extended hours of availability and increased range of offered services. Because SBHCs aim to meet the needs of disadvantaged populations, 36 address the health-related obstacles to educational achievement, and address the cultural, financial, and privacy-and transportation-related barriers to clinical, preventive, and healthcare services, they have the potential to promote social mobility 98 and improve health equity.
Limitations
Although the review included a relatively large number of studies, synthesis presented unusual challenges, and some included studies have methodologic limitations. First, lack of randomization might have resulted in selection bias. Few studies adjusted for background health differences, and it is unclear whether users and non-users or SBHC sites and non-SBHC sites were comparable. SBHC placement was influenced by the greater healthcare needs of the school community, the presence, proximity, quality, or absence of other community health resources, or political and financial factors; the effects of these selection biases on estimates of SBHC effectiveness were not controlled. Lastly, SBHC effects might have been underestimated or overestimated because evaluators did not obtain true baseline data.
Other Benefits and Potential Harms
Increased parental work time and reduced child care, transportation needs, time, and costs have been identified in the broader literature as additional benefits of SBHCs. [99] [100] [101] Because many SBHCs are open to others in the community, 36 improvements in health (and education) in the broader community are also expected. There are reports that SBHCs provide more-sensitive care (e.g., for reproductive health and mental health) than may be available in other settings, 48, 49, 66, 74, 89, 102 and improve quality of care 74 and patient satisfaction with and acceptability of care. 58, 103, 104 Services provided to community members may complement rather than replace or duplicate those available in the community. 65, 66, 76, 105 Additionally, benefit is anticipated to extend beyond SBHC users, as many SBHCs offer health education and promotion activities to the entire student body, and non-users may adopt some of the promoted health behaviors (e.g., abstaining from drugs and alcohol). 79 SBHCs also have been reported to improve student academic expectations, safety and respect, and school engagement 106 ; to increase adolescents' responsibility for and awareness of their health 104 ; and to strengthen connections between community and school. 107 Because of improved vaccination uptake, reduced transmission of vaccinepreventable diseases is also expected. Additionally, most SBHCs help children and families enroll in Medicaid and the State Children's Health Insurance Program. 36 Some authors [108] [109] [110] have suggested that SBHCs might fragment a child's health care by adding a separate source of care not necessarily linked to other sources. This review did not find evidence supporting this concern, but did find marginal increases in the proportion of students reporting that an SBHC provided a source of regular care. For disadvantaged students who have not had a usual source of care, the SBHC may become the regular source. Additionally, it has been reported that some SBHCs link with other sources of care through health information technology 36, 107 and referral to community care providers for after-hours care. Another postulated harm involves increased sexual activity owing to increased access to contraceptive services. 55 Results from this review neither support nor contradict this hypothesis. Finally, the review found no evidence regarding the concern that SBHCs undermine parental authority over medical decisions for their children. 111
Evidence Gaps
A number of research questions remain:
• Although SBHCs are usually located in high-need communities, the proportions of students who enroll, and those enrollees who receive SBHCs' services, are often less than those in need of these services. What strategies would increase use of SBHC services?
• Are SBHCs effective in schools and communities with majorities of higherincome and non-Hispanic white students? Are there thresholds or points of diminishing returns on community income, insurance coverage, and other measures of need above which SBHCs are less effective?
• SBHCs usually offer services to school staff, student family members, and others in the community. What are the effects of SBHCs on the health of these populations? 
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• How effective are SBHCs in rural areas with low population density in which a different design of SBHCs may be necessary?
• What is the effectiveness of school-linked and mobile health centers?
• Are service uptake and outcomes of SBHCs different for services provided free of charge?
• What is the relative impact on specific outcomes of focused programs-such as intensive asthma programs or programs focused on reproductive health-when compared with general programs?
• What are the components of the SBHCs being assessed and the attributes of populations they serve? Better descriptive information is needed for optimal program evaluation, design, and targeting.
• What are the long-term impacts of SBHCs in academic achievement, income, and health?
• What synergistic effects, mutual support, or redundancies might occur among SBHCs, school health polices, or classroom health education?
• Will new SBHC-related studies be able to distinguish between changes caused by SBHCs themselves and changes caused by implementation of the Affordable Care Act?
Conclusions
Despite methodologic limitations, the breadth and consistency of the evidence, and the finding that the better designed and executed studies in the body of evidence confirm overall conclusions, support the conclusion that SBHCs improve both educational and health outcomes. Because SBHCs are commonly implemented in low-income communities and communities with high proportions of racial and ethnic minority populations, this source of student health care may be a prominent means of advancing health equity.
Supplementary Material
Refer to Web version on PubMed Central for supplementary material. Analytic framework: school-based health centers to promote health equity.
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Author Manuscript Percent of students excluded from school because of lack of state-mandated physical examination 1 57 74.1% decrease in student exclusions (p < 0.05)
Health care-related outcomes Immunization (Appendix Figure 2 Asthma-specific outcomes (Appendix Figure 5 ) Non-asthma-related emergency department use (Appendix Figure 8) 15 46, 51, 58, 62, [65] [66] [67] 69, 70, 73, 76, 84, 86, 90, 95 −14.5% (IQI= −33.8%, 4.6%)
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